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(54) WAFER DRYING MECHANISM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a wafer 
improved scrubber so as to reduce the time taken for 
drying cleaned wafers. 

SOLUTION: A wafer scrubber has a wafer-drying 
mechanism 22 and cleaning mechanism for cleaning 
wafers 21. held in the drying mechanism 22 having a 
wafer hold plate 23, a rotator having a rotary shaft 18 
for rotating the wafer hold plate 23. and a wafer heater 
attached to the wafer hold plate 23. The wafer heater 
has a hollow 24 in the hold plate 23. lamp-type heater 26 
disposed in the hollow 24. and a gas passage 28 axially 
piercing the rotary shaft to communicate with a wafer 
hold plane 14 of the hold plate 23 through the hollow 24. 
After cleaning the wafers, the drying mechanism 22 is 
rotated at a high speed to remove water, and heated gas 
is blown on the lower face of the wafer 21 to evaporate 
all the water content in a moisture absorptive film 20 
formed on the wafer 21. 
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* NOTICES * 
Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translaknl by computer. So the translation may not reflect the original 
precisely. ^ 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not. translated. 

DESCRIPTION OF DRAWINGS . ^""^ ^ """^ ~ 

[Brief Description of the Drawings] 

[Drawing 1,1 It is the side cross section of the wafer dryer style of an example 1. 

lllmwing...2^^ It is the side cross section of a wafer dryer style showing heating a wafer in the example I 
1 Br cowing 3 1 It is the side cross section of the conventional wafer dryer style. 
[Description of Notations] 

12 [ .. A wafer maintenance board, 18 / The axis of rotation, 19 / A wafer clamp 20 / A film 21 / A 
wafer, 22 / A wafer dryer style, 23 / .. A wafer maintenance board, 24 / A cavity, 26 / A heater ^8 / A 
gas passageway, 30 / Space field for heat transfer. ] .... A wafer dryer style, I4'.. A wafer maintenance 
side, 16 
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* NO'PICKS * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the txanslation may not reflect the orieinal 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS ~~ 

[Claim(s)] ' " 

[Claim 1] The wafer dryer style characterized by having the rolling mechanism which it has [ rolling 
mechanism J the axis of rotation extended to a perpendicular from the field of another side of the wafer 
maintenance board of the shape of a turntable which has a wafer maintenance side in one field and a 
wafer maint.enance board, and rotates a wafer maintenance board, and a heating means prepared in the 
water maintenance board to heat a wafer. 

[Claim 2] The wafer dryer style according to claim 1 characterized by being the heating element with 
which the waier maintenance board was formed with material with high thermal conductivity and the 
heating means was laid under the wafer maintenance board. 

[Claim 3] A heating means is a wafer dryer style according to claim 1 characterized by having the slot 
fornied so that it might have opening in the wafer maintenance side of a wafer maintenance board and 
the heating element prepared for Mizouchi, emitting heat to the wafer held in the wafer maintenance side 
and making it heat. 

[Claim 4] The wafer dryer style according to claim 1 characterized by a heating means being equipped 
with the ca vity formed in the interior of a wafer maintenance board, the heating element prepared in the 
cavity, and the gas passageway formed so that the axis of rotation might be penetrated to shaft 
orientations and it might be open for free passage to a wafer maintenance side through a cavity heatme 
the gas introduced into the gas passageway with a heating element, and making it spray a wafer inferio? 
surface of tongue. 

[Claim 5J The wafer scrubber characterized by heating a wafer by the heating moans and making it dry 
having had the wafer dryer style given in any 1 term of the claims 1-4, and tiie soaping-machine stylo 
which washes the wafer held at the wafer maintenance board, having washed the wafer at 
soaping machine guard, and carrying out high speed rotation of the wafer maintenance board 
subsequonlJy. 

[Claim 6] The wafer dryer characterized by having a wafer dryer style given in any 1 term of the claims 
1-4. and (he alcoholic steam-drying machine style which a wafer is contacted witJi an alcoholic steam and 
dried, drying a wafer by the alcoholic steam drying machino style, and making it dry a wafer further by 
the wafer dryer style subsequently. o .r i, icx uy 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] About a wafer dryer style, this invention is the the best 
for the wafer with which the hygroscopic film was formed in more detail, and relates to the wafer dryer 
style which shortened the time concerning dryness of a wafer ^ 
[0002] 

[Description of the Prior Art] After the wafer used for manufacture of a semiconductor device processes 
"^TT T'^"^^'^ ^« ^^^^^'l by the wash water. On the other hand, if moistureTs S a 

wafer by - in case membranes are formed by the CVD (Chemical Vapor Deposition) method orTe P^ 

Z lZfZ^''Z^T"'''f "'h^°'' V^"' of membrane formation, it will become a steam, Ind ^l 
be emitted from a wafer side, proliferation oxidization and EM resistance fall will arise and 
membraneous quahty will deteriorate. For this reason, when forming membranes after washmg the 
wafer is dned in many cases by the spin method for carrying out high speed rotation of the waSr' and 

tftrtLTpt iSS^^ ^^'^ ^^^-^^^ — -y^e whic^ 

[0003] The conventional wafer dryer style 12 is equipped with the rolling mechanism 18 which it has 
rolling mechanism ] the axis of rotation 18 extended to a perpendicular from the field of anoSier side of 

ont fi^W rr.r'"7 '^""^^ \^ °' t^^! °' ^ '"^^^^^^^ maintenance slL t in 

one field, and the wafer maintenance board 16, and rotates the wafer maintenance board 16 and the 

TaJ^UanTesKlM.^^' ^^^^^^^ ^^^^^ ^^'^^^^^ ^^^^ ^^'^ ^ on the^t^t 

[0004] the wafer which, held and washed the wafer and was subsequently held at the wafer dryer style 12 
and the wafer dryer style 12 of the above [ the conventional wafer scrubber which dries a wX ] ^h^^^ 
pressure - JET - it, has the soaping-machine style (not shown) washed by the stream and the bruS 
scribe In order to wash a wafer and to dry with a wafer scrubber, it carries out for turnLg a wafer 
washing side ou side, a wafer is held at wafer dryer guard 12, a soaping-machine style washes a wafS 
washing side, subsequently, high speed rotation of the wafer dryer .^le 12 is carried out and a wXr Is 

[0005] In addition (here is also a method of drying the wafer after washing using tJie alcohoUc 
steam drying-mach.ne style which contacts the wafer which the method using the sp'n Iyer w^^^^^^ 
dozens of washed wafers are held [ spin dryer ] on a carrier, and tho carrier is rotated [ spin dryer 7 and 
dries a wafer also ha., and was washed as a spin method in addition to the spin method inTdditLn to tie 
wafer scrubber with an IPA (isopropyl alcohol) steam, and dries it. .aaaicion to tHe 

10006] 

[Problem(s) to ho Solved by the Invent.on] By the way. when the hygroscopic film 20 is formed in the 
mm 20 V ° " 21. in the conventional wafer scrubber, the moisture which absor id wTter on Se 

dm 20 during wash.ng only by high speed rotation of the wafer .iryer style 12 cannot fully be removed 
Dryness by high speed rotation is performed as this cure, and sub.sequently, the waL is Laid before 
formuig membrane.s (it is henceforth called a heating proce.sn). The spin dryer an I he alcoholic 

[0007] 

[Means for Solving the Problem] The wafer .Iryer style (hence/brrh the 1st invention) which starts this 
invention in order to attain the above-mentioned purpose is characterized by to Ce the rolirn^ 
fieTd n^rtH '■' '7 l""^^ -echanism ] the axis of rotation extended to a perpendirular fromS^ 
field of another s.de of the wafer maintenance board of the shape of a turntable whicli hts a w^er 



maintenance side in one fiel^Wnd a wafer maintenance board, and rotates a wafer maintenance board 
and a heating means prepared in the wafer maintenance board heat a wafer. By the .1st invention the 
time concerning dryness of a wafer can be sharply shortened compared with the former. 
[0008] As an example of a heating means, a wafer maintenance board is formed with material with high 
thermal conductivity, and the heating element is laid under the wafer maintenance board Heating 
elements are the resistance wire which generates heat by passing current, and a lamp-type heater Since 
all the moisture contained in the hygroscopic film which heated the wafer by heat conduction and was 
formed in the wafer of this example can be evaporated, a heating process can be skipped. The heating 
means is equipped with the slot formed so that it might have opening in the wafer maintenance side of a 
wafer maintenance board, and the heating element prepared for Mizouchi as another example of a 
heating means. Heat can be emitted and heated to the wafer held in the wafer maintenance side by this 
and the same operation and an effect can be acquired. .You may use above-mentioned heat conduction in 
that case. 

[0009] The heating means is equipped with the cavity formed in the interior of a wafer maintenance 
board, the heating element prepared in the cavity, and the gas passageway formed so that the axis of 
rotation might be penetrated to shaft orientations and it might be open for free passage to a wafer 
maintenance side through a cavity as still more nearly another example of a heating means This heats 
inert gas, such as the gas introduced into the gas passageway, for example, Ar gas etc. with a heating 
element, a wafer inferior surface of tongue can be sprayed, a wafer can be heated by heat transfer and the 
same operation and an effect can be acquired. 

[0010] Moreover, the wafer scrubber (henceforth the 2nd invention) concerning this invention is equipped 
with the wafer dryer style of the 1st invention, and the soaping machine style which washes the wafer 
held at the wafer maintenance board. By this, a water is washed at soaping machine guard and 
subsequently, a water can be heated by the heaUng means, it can dry, carrying out high speed rotation of 
the wafer maintenance board, and the same effect as the 1st invention is acquired 

[0011] Moreover the wafer dryer (henceforth the 3rd invention) concerning this invention is equipped 
with the wafer dryer style of the 1st invention, and the alcoholic steam-drying-machine style which a 
wafer is contacted with an alcohoUc steam and dried. Thereby, a wafer is dried by the alcoholic 
steam drying-machine style, subsequenljy. a wafer can be further dried by the wafer dryer style and the 
same effect as the 1st invention is acquired. 
[0012] 

[Embodiments ol' the Invention] An example is given to below and the gestalt of operation of this 
invention is explamed to it with reference to an accompanying drawing at concrete and a twist detail 
Example 1 this example is an example of the 1st invention, ilr awing 1 is the side cross section of this 
example waler dryer style. The wafer dryer style of this example establishes furtlier a hv-Mmg means to 
heat a wafer to ihe wafer mauitenance board 16 of the convent ional wafer dryer stylo 12 In addition in 

' 1^^'^ ^.^■"'^ ^^g'^ i^eiven to ihv. same part as drawima • and the explanation is omitted 
10013J The heating means is equipped with the cavity 24 formed in the wafer maintenance board 23 
interior of the wafer dryer style 22 of ihis example, the lamp type heater 26 prepared in the cavity 24 as a 
heating element, and the gas passageway 28 formed so that the axis of rotation 18 might be penetrated to 
shaf^orient^lions and It niight be open for free passage to the water maintenance side 1 4 tluough a cavity 
24^The space lehl .30 for heat tiransfer which is open for free passage te a gas passageway 28 is formed Z 
Tn/STr 7 '^■^^l^^^^'^'^l^'^^-' l"- The space field 30 for heat transfer has ,he shallow depth 
and itis forme.l s<> that it may be the space field of tiie shape ..Ca di.sk of mist or a small path and may be 
fomll T Y ! """J maintenance f^om the path of th.'. wafer to hold 

tvle 22"n7 ; ' T "^^''r'^ r'^lf hygrosc:opi<: film 20 is formed usin. the wafer dryer 

Wh 1! " ^^^^'^Pl^' « ^^^f ^1 held to the wafer .Iryer style 22, subsequentiv carrymg out 
a f.. ' roiat ion of the wafer dryer .style 22, a heater 26 is made to generate heat and Ar gas is fed into 
a gas passageway 28. Consequentiy, it (lows out of the infenor surface of-tongue periphery of a wafer 21 
hot Ar gas h<.ated at. .he heater 26 flowing into the space fiel.l 30 for heattransfer an I heating a wafer 2^ 
from an inferior surface of tongue, as .shown in drawing - 2 . . ^ung a waier 

[0015] All the moisture that has ab.sorbed water on the film 20 of a wafer 21 can be evaporated bv this 
mm^lT r Tl""^ '^'"'^^ °° "''^^"•^ performing a heating process after t.his ' 

10016J Example 2 this example is an example of the 2nd invention. The wafer scrubber of this examnle is 
the conventiona water scrubber, is replaced witix the wafer .Iryer st.yie 12. and is equippe 1 w h Se wafer 
dryer style 22 ol an example 1. In order to wash the wafer 21 with which the hygros : >p ITihn s formed 
and to dry using the wafer scrubber of this example First, carry out for turning as usua the w^shingTide 
of a wafer 21, i.e., t he field in which the hygroscopic fUm is formed, outside, hold to the wafe7dryer style 
22. a soapmg machme style washes a wafer washing side, and it ranks second. Drain off water by 



cnrrymg out high speed ro^jli of the wafer dryer style 22. and it does shSfTtaneously with this It flows 
out of the in(enor-surlace-of tongue periphery of a wafer 21. hot Ar gas heated at the heater 26 flowing 
into the space held 30 for heat transfer, and heating a wafer 21 from an inferior surface of tongue like an 
example 1. it a heater 26 is made to generate heat, it is made 200 degrees C - 400 degrees C and Ar eas is 
fed into a gas passageway 28. ^ 
[0017] By this, It can do simultaneously with a ridge and all the moisture that has absorbed water on the 
film 20 can be^ evaporated, and membranes can be formed on a film 20, without performing a heating 

[0018] Example 3 this example is an example of the 3rd invention. The wafer dryer of this example is 
equipped with the alcoholic conventional steam -drying-machine style which contacts a wafer with an 
alcoholic steam and dries it, and the wafer dryer style 22 of an example 1. By using the wafer dryer of this 
examp e, all the moisture that has absorbed water on the film 20 of a wafer 21 can be evaporated like an 
example 1 Therefore, membranes can be formed on a film 20. without performing a heating process after 
this. In addition, if a spin dryer is equipped with the wafer dryer style 22 of the 1st invention, the same 
operation as this example and an effect can be acquired 
[0019] 

ISfhfh^^'^?-^''''^'''!'"'^ According to the 1st invention of this invention, the wafer dryer style is equipped 
with the rolling mechanism which rotates the wafer maintenance board and wafer maintenance boaS of 
the shape of a turntable which has a wafer maintenance side, and the wafer heating means prepared m 
the wafer mamtenance board. Thereby, it is heated on a wafer maintenance side, high speed rotation 
draining off water from it. after a wafer is washed, and aU the moisture contained in thf hygroscopi^film 
formed m the wafer evaporates Jherefore, since membranes can be formed on the fUm of a wafer by CVD 
or PVD, without performing a heating process after this, the time concerning dryness of a wafer can be 
sharply shortened compared with the former. 

[0020] According to the 2nd invention of this invention, the wafer scrubber is equipped with the wafer 
dryer style of the 1st invention, and the soaping machine style which washes the wafer held at the wafer 
maintenance board. By this, a wafer can be washed at soaping machine guard, and subsequently, a wafer 

w / .t"''"^ ""'^''^^^ out high-speed rotation of the wafer maintenance 

board, and the same effect as the 1st invention can be acquired 

[0021] Moreover according to the 3rd invention of this invention, it has the wafer dryer style of the 1st 
invention and the alcoholic steam-drying machme style which a wafer is contacted with an alcoholic 
Steam and dried. Thereby, a wafer is dried by the alcoholic steam-drying machine style, subsequently, a 
wafer can be further dried by the wafer dryer style, and the same effect as the 1st invention ca^ be 
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